In this paper we show the extent to which a finite tree of fixed height is a Ramsey object m the class of trees of the same height can be measured by its symmetry group.
Introduction
In the sequel, all the combinatorial structures referred to will be finite. For a natural number r, we write [r] for the set {1 ..... r}. in this paper, a tree will be a poset T with a minimum element (the root) such that, for each x ~ T, the set {y C T: y<x} is a linear order. The cardinality of this set is called the heiqht of x and denoted by ht (x) . The height of a tree is the maximum height of any element of T. For h>~0, we denote the class of trees of height h by ,~,. If T~, T2 ~ ,~,, an embedding tl of T~ into T2 is a poset embedding (i.e.,/x is injective and x <y iff IL(x)<t~(y) for all x, y~ Tl) which is, in addition, height-preserving, i.e., htOl(x)) = ht(x) for all x ~ T~. For a tree T, the number of successors of an element x is called the arity of x and denoted by ar (x) . We denote the set of copies Tt in ~ by [~, T~] . If T is of height h, a subtree of T is an image under an embedding of some tree S of height h.
For T ~ .~,, let A(T) be the group of height-preserving automorphisms of T. Set k where n~ ..... nx. are the arities of the elements of T. For reasons that will soon become clear, we call r(T) the Ramsev degree of T. We recall that if c~ is a class of finite structures for which we have a notion of a copy (image under an embedding) of an object A in an object B of c6, then A is said l/EL. Fouchd/Discrete Mathematics 1971198 (1999) [325] [326] [327] [328] [329] [330] to be a Ramsey object in ¢g if for each B in ~ and r <co, there is some object C such that for each partition Z :
, where [C,A] is the set of copies of A in C, there is a copy B' of B in C such that all the elements of [B',A] are in one block of the partition. The aim of this paper is to show, as was done in [3, 4] for posets and bipartite graphs, respectively, the extent to which an object T is a Ramsey object in 3--h can be measured. Our main theorem explains how the number r(T) does it for a tree T. It follows that T will be a Ramsey object in ~ iff r(T) = 1. A tree is complete when the arities of any two elements of the same height are the same. We shall soon see that r(T)~-1 iff T is complete. It follows that the complete trees are the only Ramsey objects in ~. For some further results on the Ramsey properties of trees, the reader is referred to [1, 2, 6, 7] . An analogous result for distributive lattices appears in [8] . 
Proof of main theorem

Lemma 1. For a given tree T, the Ramsey degree, r(T), is the number of distinct orientations of T. Hence r(T) = 1 iff T is complete.
Proofi Let h be the height of T. The proof proceeds by induction on h, the case h = 0 being trivial. Let T be a tree of height h. We can represent, for a given orientation 
s(T)=(#) s(T')'''s(T')~l,...,c~ ( ()r(T1). r(T/). 9~ I .... , O~r
Moreover, it is easily seen that
IA(T)t = ~1 !"" ~! tA(T~)I.-. IA(T/)I.
Consequently, s(T) = r(T). Finally, we have already shown that s(T) = 1 iff T is complete.
If A is a set and n~>0 we write ()4) for the set of n-subsets of a. In particular, (/ The existence of n, for given ni, m and s is a well-known result (the so-called product Ramsey theorem, see for example [5] ).
In the sequel, we shall think of complete trees as being represented in the plane. If T1, T2 are complete trees of the same height, an embedding # : TI --+ T2 is said to be for i -----0, ., r -1. Then a simple downward induction shows that T2 = T" satisfies the conclusion of Theorem 1. If (T, O) is an oriented tree and if S is complete, both of the same height, we write [S, (T, O)] for the set of copies of T in S that inherit the orientation O from the (unique) orientation of S.
We now prove Lemma 2 by an induction on h, the case h = 0 being trivial. Assume Lemma 2 holds for some h ~> 0. Let T, Tl E ~::,+l with T1 complete. Let T~ I) and T (l) be the first h levels of Tl and T, respectively. Write 0 (1) for the orientation of T (~) which is the restriction of O to the first h levels. If O = (O1 ..... Oh+l ), say, we denote the sequence Oh by (nl ..... n~,).
It follows from the induction hypothesis that there is a complete T~ l ) E ~ such that 
.. v, such that ~ is monochromatic on
otherwise.
Then the sequence X{ +l , j = 1 ...... f witnesses the truth of Pi+~.
Since p, holds, and m0 k, the number of successors of any xE Tj at level h. 
